Several concentrations of 9-chloro-9-(4-diethylaminophenyl)-10-phenylacridan (C-390), ranging from 5 to 100 ,Ig/mi, were incorporated in brain heart infusion agar, MacConkey agar, and xylose-lysine-deoxycholate agar to evaluate the recovery of Pseudomonas aeruginosa from 538 sputum, 174 urine, and 22 stool samples. Seventy-six sputum samples containing P. aeruginosa grew this bacterium alone on brain heart infusion and MacConkey agars with a C-390 concentration of 25 ,ug/ml or greater. Other microorganisms present in these specimens grew only on media without C-390, and significantly less growth was observed on media with <20 jig of C-390 per ml. In few samples containing Klebsiella pneumoniae (3 of 30) and Serratia spp. (3 of 10), these organisms grew on all C-390 media and concentrations tested. The remaining sputum samples grew other bacteria and yeasts only on media without C-390. Brain heart infusion and MacConkey agars with C-390 were equally effective in recovering P. aeruginosa and suppressing the growth of a wide range of bacteria and yeasts from urine and stool samples. Xylose-lysine-deoxycholate agar with C-390 did not show a selective or suppressive advantage over xylose-lysine-deoxycholate agar alone for recovering P. aeruginosa from stool sepcimens. These results indicate that use of the correct medium and C-390 concentration would provide a suitable primary medium for inhibiting a wide range of bacteria and yeasts and would select the growth of P. aeruginosa from clinical specimens.
Cetrimide and other Pseudomonas isolation agars have been widely used as selective media for the isolation of Pseudomonas aeruginosa. However, several studies (1, 3, 5, 6) have documented their inhibitory effect or lack of selective specificity (or both) for P. aeruginosa. Recently a new antimicrobial agent, 9-chloro-9-(4-diethylaminophenyl)-10-phenylacridan (C-390), has been incorporated into several agar (6) or broth (2) media and tested with a wide range of bacterial stock cultures. Media with C-390 demonstrated exceptional selective properties for P. aeruginosa.
Robin and Janda (T. Robin and J. M. Janda, Abstr. Annu. Meet. Am. Soc. Microbiol. 1982, C164, p. 298) used Pseudomonas isolation agar, Pseudosel agar, Pseudomonas agar F (PAF), and Tech agar, with or without C-390, and compared the recoveries of P. aeruginosa from 102 sputum and stool specimens. Identical rates of isolation of P. aeruginosa were observed on all media inoculated with sputum specimens (13 of 102), but contaminating microorganisms were fewer on media containing C-390 than on media without C-390 (2% and 5 to 12%, respectively). In addition, other pseudomonads failed to grow on C-390 medium. However, none of the media showed an advantage in recovering P. aeruginosa or inhibiting contaminating microorganisms in stool specimens.
This study was designed to determine the appropriate C-390 concentration and choice of media, in which the C-390 is incorporated, to be used as a primary medium for recovering P. aeruginosa from 538 sputum, 174 urine, and 22 stool specimens.
( Simultaneously, each urine specimen was also plated similarly on BHIA and CLED alone and on BHIA, CLED, and Mac containing different concentrations of C-390. These plates were incubated aerobically at 35°C for the same period of time as the routine urine plates.
Stool culture. Each stool specimen was routinely inoculated on Mac and salmonella-shigella agar plates and in a Selenite Enrichment broth which was subcultured after 24 h of incubation. Plates were incubated aerobically at 35°C and examined after 24 and 48 h of incubation. In addition, each stool specimen was simultaneously inoculated on BHIA and XLD alone and on BHIA, Mac, and XLD containing different concentrations of C-390; these were similarly incubated and examined.
Identification of microorganisms. Standard methods were used for identification of gram-positive and gram-negative bacteria and yeasts. The API system (Analytab Products, Montalieu-Varcieu, France) and conventional biochemicals (9) were also used for identification of gram-negative bacilli.
RESULTS Preliminary evaluation of different C-390 concentrations.
Preliminary experiments with various C-390 concentrations indicated that contaminating microorganisms appeared when sputum and stool specimens were plated on media with <20 ,ug of C-390 per ml and when urine specimens were plated on media with '10 ,ug of C-390 per ml. However, the contaminants were significantly less than those recovered on the same media without C-390. In addition, direct inoculation of P. aeruginosa on media containing -25 ,ug of C-390 per ml did not show any suppression of growth compared with that on the same media without C-390. Therefore, for the convenience of data presentation, the tabulated results were based on findings from plating the clinical specimens on media containing 25 ,ug of C-390 per ml.
Recovery of microorganisms from sputa plated on media with C-390. The distribution of microorganisms recovered from 538 sputum samples plated on regular media without C-390 and on media with .25 ,ug of C-390 per ml is presented in Table 1 . Seventy-six specimens contained P. aeruginosa, alone in 23 specimens and together with other microorganisms in 53 specimens on media without C-390. All of these P. aeruginosa isolates were recovered alone on BHIA-C-390 and Mac-C-390. Six sputum specimens containing pseudomonads other than P. aeruginosa yielded growth of one Pseudomonas maltophilia, two Pseudomonas putida, and three Pseudomonas fluorescens isolates together with other microorganisms only on media without C-390. None of the other microorganisms present in sputa and recovered on media without C-390 were recovered on media with C-390, except for 3 of 30 Klebsiella pneumoniae and 3 of 10 Serratia marcescens samples. There was no significant difference in the growth of the latter bacteria on all media and concentrations of C-390.
Recovery of microorganisms from urine plated on media with C-390. The type and quantity of microorganisms recovered from 174 urine specimens plated on media with or without C-390 are presented in Table 2 . Fifty-nine specimens showed no detectable microbial growth on all media. One hundred and fifteen urine specimens showed microbial growth on media without C-390, of which nine were P.
aeruginosa. Media with C-390 (.25 ,ug/ml) inhibited the growth of all microorganisms except P. aeruginosa from these nine specimens. No significant difference in the growth of P. aeruginosa was observed among media with C-390 (CLED, Mac, and BHIA).
Recovery of microorganisms from stool specimens plated on media with C-390. Table 3 summarizes the findings from the 22 stool samples plated on media with and without C-390. All media without C-390 showed essentially similar recoveries of organisms from these specimens, while recovery on media with C-390 was different. P. aeruginosa was isolated from three specimens together with other microorganisms on media without C-390 but appeared in pure culture on BHIA-C-390 and Mac-C-390. Twelve stool specimens did not show any growth on BHIA-C-390 and Mac-C-390. However the (4, 7, 8) . Cetrimide and other Pseudomonas isolation agars have been commonly used, but reports have documented their lack of specificity and inhibitory effect on P. aeruginosa (1, 3, 5, 6) .
This study shows that incorporation of .25 ,ug of C-390 per ml in BHIA, Mac, and CLED resulted in selective recovery of P. aeruginosa from sputum, urine, and most stool specimens. Simiilar selective advantages for P. aeruginosa were reported when C-390 was incorporated in agar (6) and broth (2) For stool specimens, XLD-C-390 had no advantage over XLD alone. Mac-C-390 and BHIA-C-390 showed the same recovery of P. aeruginosa, but BHIA-C-390 was significantly more inhibitory to contaminants than was Mac-C-390. Contaminating background microorganisms appeared on media with s20 [sg of C-390 per ml for sputum and stool specimens and with .l10 ,g/ml for urine specimens. P. aeruginosa recovered from specimens grew on all media tested and at all concentrations of C-390 up to 100 pg/ml. This is in line with the high MIC of C-390 in broth (>50 p.g/ml for 40 of 40 isolates of P. aeruginosa [2] ).
The spectrum of C-390 inhibitory activity on microorganisms other than P. aeruginosa covers a wide range of grampositive and gram-negative bacteria (2, 6) . In this study a similar inhibitory spectrum was observed, and in addition 16 Candida spp. isolated from sputum and 4 C. albicans isolates from urine were also inhibited on media with C-390 (Tables 1 and 2 ). However, the fact that some K. pneumoniae and S. marcescens isolates, from sputa, grew on Mac-C-390 and BHIA-C-390, even at 100 ,ug/ml, probably indicates that these strains have high C-390 MICs. The study of MICs done on stock cultures (2) indicated that the majority of microorganisms had a C-390 MIC of <5 ,ug/ml, while 6 of 
